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COMPARATIVE VIROLOGY: A PREVIEW
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PARVOVIRUSES

PATHOGENIC AGENTS: B19 VIRUS (ANEMIA OF NEONATES)
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MANY VETERINARY DISEASES
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CODING REGIONS AND GENE_EXPRESSION

TWO LARGE NON-OVERLAPPING FRAMES
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FARIDVIRUSES
REPLICATION STRATEGY

@® REQUIRES S PHASE BUT DOES NOT INDUCE IT

@® USES HOST DNA POLYMERASES

THE PRIMER/TEL. OMER PROBLEM:
PALINDROMIC ENDS PROVIDE DNA PRIMER

CLEAVAGE OF HAIRPINS, EXTENSION REGENERATES ENDS
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AAV: LATENT INFECTION, INTEGRATION, VECTORS
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LATENT STATE FREQUENT AFTER HELPER-FREE INFECTION

GENOME INTEGRATED IN éggggz

OFTEN ON CHR. 19 Q 13.4-TER WITHIN 100 BP
e ——

REP GENE REQUIRED FOR ADENO RESCUE, NOT FOR LATENCY

(NOT AN INTEGRASE)

RESCUE MIMICKED BY RECOVERY OF GENOME FROM
RECOMBINANT PLASMIDS IN TRANSFECTED CELLS
AND IN CELL EXTRACTS

AAYV VECTORS: ONLY ENDS REQUIRED
HIGH EFFICIENCY
ADVANTAGE OF CHR. 19 TARGETING?
LIMITED CARRYING CAPACITY

HELPER CELLS AVAILABLE



" POLYOMA VIRUSES —)

1

EXAMPLES AND PATHOLOGY

Virus

Host species
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{ OVERVIEW OF LIFE CYCLE

—_—

FIG. 3. Replication cycle of polyoma and SV40. Steps in
the replication cycle are indicated by numbers as follows:
1, adsorption of virions to the cell surface; 2, entry by
endocytosis; 3, transport to the cell nucfeus; 4, uncoat-
ing; 5, transcription of early region mRNAs; 6, translation
of early proteins (T antigens); 7, viral DNA replication; 8,
transcription of late region mRNAs; 9, translation of late
proteins (virion proteins); 10, assembly of progeny virus
particles. .



GREAT MOMENTS IN HISTORY OF SV40 |
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® DISCOVERY ¢ IN Potie Vaec/u€)
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[ REPLICATION OF SV40 DNA. IN VITRO?

LI AND KELLY: REPLICATION IN CRUDE EXTRACT
14 ORI-DEPENDENT
T AG-DEPENDENT
BI-DIRECTIONAL AND FULL LENGTH

KELLY, STILLMAN, HURWITZ ET AL:
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" PAPILLOMA VIRUSES |

MANY STRAINS IN MAN (OVER 60) AND ANIMALS

(FAVORED: BPV-1, HPV-16 AND -18, HPV-6 AND -11)

PATHOLOGY: BENIGN TUMORS (PAPILLOMAS) AND

e

MALIGNANT TUMORS (CARCINOMAS)
OF SKIN AND MEMBRANES

HUMAN CERVICAL CARCINOMA
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GROWTH PROPERTIES: VIRUS PRODUCED ONLY IN DIFF.
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KERATINOCYTES WHERE L1 AND L2 EXPRESSED
AND REPLICATION OF VIRAL DNA IS "VEGETATIVE"
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TRANSCRIPTIONAL CONTROL BY PAPILLOMAVIRUSES

GENOME ORGANIZATION: EARLY AND LATE
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MULTIPLE PROMOTERS The bovine papillomavirus type 1 genome.
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LONG CONTROL REGION:

REGULATED (+ AND -) BY E2 PROTEINS
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(MECHANISMS TO BE DISCUSSED IN FINAL WEEK)



(‘DNA REPLICATION

REQUIRES 95.1 AND E1 AND E2 PRODUCTS

i ————

HOST DNA POLYMERASE

(SEE DISCUSSION GROUPS)
) S N
INFLUENCE OF OTHER GENES ON COPY NUMBER?

ON VEGETATIVE REPLICATION IN KERATINOCYTES?

REPLICATION COORDINATED WITH S PHASE
INTEGRATION RARE EVENT |




~ ADENOVIRUSES |

MANY STRAINS IN HUMANS AND OTHER MAMMALS, BIRDS

(BEST STUDIED: HUMAN ADENO 2, 5, 12, 18)

e Ee e D e s W e

PATHOLOGY: PHARYNGITIS, CONJUNCTIVITIS

TUMORS (RODENTS INFECTED WITH HUMAN AD)

PARTICLE: COMPLEX NUCLEOCAPSID
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}\OVERVIEW OF ADENOVIRUS REPLICATION CYCLE |
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ENTRY VIA ENDOSOMES, RECEPTOR NOT KNOWN
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DNA REPLICATION
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PRINCIPLES OF ADENOVIRUS DNA REPLICATION
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) VIRAL DNA POLYMERASE (PRODUCT OF E2 GENE)
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C ADENOVIRUS DNA REPLICATION IN VITRO7

® FIRST SUCCESSFUL IN VITRO SYSTEM:
ADENO DNA WITH TP
INFECTED CELL EXTRACT, dNTPS, ATP
USE BUDR TO SHOW SYNTHESIS
OBSERVE INTERMEDIATES BY EM

o INITIATION IN VITRO
p» DEFINITION OF ORI FROM CUT PLASMID

& PURIFICATION OF FACTORS FROM INFECTED CELL EXTRACT:
~—— P140: VIRAL DNA POL
_—
—— P80: PRE-TERMINAL PROTEIN (PRIMER)
— NF1 AND NF II FROM UNINFECTED NUCLEAR EXTRACT
FOR INITIATION
e e o —

—— P72 (VIRAL SS DNA BINDING PROTEIN) AND NF II (TOPO?)
FOR ELONGATION
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OTHER ILLUMINATING OR PROVOCATIVE FEATURES

f E]B-;—->55KD AND 19 KD PROTEINS
55KD PROMOTES EGRESS OF VIRAL RNA FROM NUCLEUS

———

AND BLOCKS EGRESS OF HOST RNA
(ALSO BINDS P53...PER LATER LECTURES)
19KD LIMITS DNA DEGRADATION AND CYTOTOXICITY
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{ E3 PROTEINS MODULATE HOST RESPONSES
(E.G. BIND EGF RECEPTOR, INHIBIT LYSIS BY TNF,
BINDS MHC CLASS I IN ER) |

TE4 PROTEINS PROMOTE ACTION OF E2F ON E2 REGION
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\ AD#N@%IRUS_ VECTORS ]

& EFFICIENT ENTRY, REPLICATION, AND EXPRESSION (VIA MLP)
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& DELIVERY DOES NOT REQUIRE REPLICATING CELLS,

WIDE HOST RANGE (RECEPTOR) FOR ADENOVIRUS

® DEFECTIVE OR INACTIVATED ADENOVIRUS ALSO USED FOR

GENE DELIVERY VIA ADENORECEPTOR AND ENDOSOMES

(DNA-POLYLYSINE-ADENOVIRUS COMPLEX)
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M REPRISE: WHICH OF THESE VIRUSES IS MOST USEF&

FOR UNDERSTANDING CELLULAR DNA SYNTHESIS?
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PARVOS: USE HOST POLYMERASE, BUT DNA SELF-PRIMES AND
— otz

ENDS NOT RELEVANT TO CELL TELOMERES

ADENOS: USE VIRAL POLYMERASE, PROTEIN PRIMER,
e

ATYPICAL ORIGIN, CONTINUOUS SYNTHESIS

POLYOMAS: T AG/ORI RELATIONSHIP MAY HAVE NO EQUAL,
AND REPLICATION IS UNCONTROLLED.....
Bég:l\‘ REPLICATION FORK (LEADING AND LAGGING
STRANDS), USE OF HOST ENZYMES AND FACTORS,
INTERSECTION WITH CELL CYCLE COMPONENTS

IMPLY STRONG SIMILARITIES WITH HOST REPLIC.

PAPILLOMAS: CONSIDER THIS QUESTION IN DISCUSSION....
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